Quaternary structure of DNA-dependent RNA polymerase from Escherichia coli. Measurement of distances by fluorescence energy transfer.
Distances between the subunits in Escherichia coli RNA polymerase (core and holo enzyme) and the rifamycin binding site have been determined using the nonradiative energy transfer technique. The appropriate donor and acceptor labels have been chosen in order to optimize the spectral overlap and maximize the energy transfer. Spacer linked derivatives of rifamycin SV possessing nitrobenzo-oxadiazole groups (energy acceptor) were synthesized for this purpose. The donor label, acetylaminoethylaminonaphthalene sulfonate, was introduced into the intact enzyme, and the subunits were separated. Enzyme molecules selectively labelled on one kind of subunit were produced by mixed reconstitution techniques employing labelled and non labelled subunits. The labelled beta'-subunit could not be prepared in sufficient amounts. Energy transfer distances between the enzyme-bound rifamycin derivative and the subunits were determined to be approximately 5.9 nm for sigma, 7.2 nm for alpha 2 and 6.1 nm for beta.